Objectives. To describe work participation and work transition due to health in patients with SSc. Associations are assessed between having made a work transition or not and factors possibly influencing that transition.
Introduction
Essential for a person's health and well-being is a satisfactory balance between the different types of occupations: self-care, domestic chores, work (or study) and leisure. These different types have a certain meaning for each individual, depending on his or her personal situation. Working is one of the most important activities of daily life, providing income, structure, social interaction and the opportunity to learn, among other things. Therefore, limitations in work capacity or the inability to work have a major impact on the individual. Furthermore, the consequences for society as a whole should not be underestimated [15] .
Suffering from a chronic auto-immune disease, such as SSc, may compromise the possibility of working [6] . SSc is a rare CTD of unknown aetiology. It is characterized by microvascular injury, excessive fibrosis of the skin and visceral involvement, potentially including the lungs, heart, kidneys and gastrointestinal tract. SSc may lead to decreased life expectancy, related to the extent of skin and visceral involvement. Besides impairments in body functions and structures, SSc may also have a negative influence on the level of activity and participation, such as fitness to work [35] . Moreover, the incidence of SSc reaches a peak when people are in the adult working-age population (1865 years old). Suarez et al. [7] conducted a study in which they evaluated disease and symptom burden in SSc from a patient's perspective. All participants reported significant social and lifestyle disruptions, including problems with working. Most participants considered these disruptions to be the worst consequences of SSc [7] .
The inability to work has become a focus of interest in the field of rheumatology, because of high prevalence rates and costs. However, many questions remain regarding work participation in patients with SSc [1] . The aim of this study is to describe work participation and occurrence of work transition due to health reasons in patients with SSc who are in the adult working-age population (1865 years old). Moreover, associations are assessed between having made a health-related work transition or not and factors possibly influencing that transition. The parameters discussed are demographic variables, disease and work-related variables and willingness to participate in training.
Methods

Subjects
This study included patients in the adult working-age population (1865 years old) who visited the Scleroderma Clinic of the Ghent University Hospital between September 2008 and October 2009. They fulfilled the LeRoy and Medsger's criteria and were classified into limited SSc (lSSc), lcSSc or dcSSc based on the extension of skin involvement. Furthermore, it was assessed if they fulfilled the ACR criteria for SSc [8, 9] .
Patients visiting the scleroderma clinic regularly undergo an extensive evaluation, and for this study a structured questionnaire was performed to collect work participation and work transition data. The study was approved by the local ethical committee (Ethical Committee, University Hospital Ghent) and all included patients gave written informed consent.
Work participation and work transition
Work participation was operationalized by the current employment status of the patient. Possible categories of work participation were paid employee (full time or part time), homemaker, unemployed, student, (early) retired or on sickness benefit. Patients who were not engaged in paid work were asked whether this had anything to do with health problems.
All patients were assessed to determine if they were making a work transition that was still ongoing at the moment of examination. Work transitions were defined as work changes (reduced work hours and/or change of job) or leaving the labour force. Having made a work transition or not was the outcome variable for the univariate and multivariate analysis. By using the 'work transition for health reasons' data in the univariate and multivariate analysis, this study focuses not only on cessation of employment, but also on other ways in which people deal with the demands of their condition and their job by making changes in employment [1012] . To obtain the data about work participation and work transition, a structured questionnaire was performed. Example questions are: 'Do you perform at the moment a paid job?' The answer options for this question were 'yes' or 'no'. If patients answered 'no', the reason for not performing a paid job was asked by giving the following answer options: being a homemaker, being on (early) retirement, being unemployed, being a student or being on sick leave. For the first four options patients were also asked if this had anything to do with their health (and also specific to their suffering from SSc). Other questions were: 'Did you always perform that job (and with those working hours)? If not, which changes have happened?' Patients had to give an overview of all jobs they ever performed. They were asked how long they performed the job and why they changed jobs/working hours. If they indicated that the changes were health related, we also asked if they thought this was related to SSc.
Variables
Demographic variables
The demographic variables were self-reported. Age, sex, race (Caucasian, Black and Oriental) and marital status were reported. Also the family status was asked in particular to know if the patients had children aged <18 years who needed care and whether they had to take care of those children by themselves or not. The educational levels of the Belgian Labor Force Survey were used in this study [13] . The categories are low (maximum lower secondary school), moderate (maximum higher secondary school) and high education (obtained a certificate of higher education).
Disease-related variables
Disease-related variables included the LeRoy and Medsger's classification subtype (lSSc, lcSSc and dcSsc) to which patients belong and whether or not patients met the ACR criteria for SSc. Moreover, skin thickness was quantified using the modified Rodnan skin score (mRss) [14] . Organ system involvement was assessed by the disease severity scale (DSS) according to Medsger [15] ; this scale gives a score on nine organ systems from 0 to 4: 0 represents no documented involvement, 1 indicates mild involvement, 2 represents moderate involvement, 3 represents severe involvement and 4 refers to end-stage disease [15] . The disease activity score (DAS) was determined according to the composite index proposed by the European Scleroderma Study Group (EScSG). A weight was given to each item. The maximum value of the index is 10. The disease is considered active if the total score is 53 [1618]. Self-reported disease duration (in months) was calculated from the onset of the first non-RP to the moment of data collection. Patients completed the scleroderma Health Assessment Questionnaire (sHAQ), consisting of the HAQ-Disability Index (DI) and five scleroderma-specific visual analogue scales (VASs). The HAQ-DI is an instrument widely used in the field of rheumatology to measure disability. Patients self-report the amount of difficulty experienced performing eight domains of activity. There are four possible responses for each item, ranging from 0 (without any difficulty) to 3 (unable to do). A composite HAQ-DI score is reported, with values between 0 (no disability) and 3 (extreme disability) on an ordinal scale. An HAQ-DI score 41 means that there is no or mild functional impairment. A score 51 means that there is moderate to severe functional impairment. A large study (n = 823) in patients with RA reported a baseline mean HAQ-DI of 1.0 in those with work disability. The reported range of means of the HAQ-DI for patients with SSc is 0.831.2. The HAQ also contains a VAS where patients report the amount of pain experienced in the past week. The five scleroderma-specific VASs are used to evaluate the severity of specific clinical problems (RP, digital ulcers, gastrointestinal problems, lung problems and problems due to SSc in general). Patients report on a scale how much those symptoms have influenced their activities in the past week. A higher score represents a greater influence [1923] . Patients also completed the Medical Outcomes Study short form 36 (SF-36). This is a general multi-dimensional health status questionnaire that measures the overall effect of SSc on the patient. It comprises eight health dimensions that are combined into a mental component, a physical component and a total score, all with a minimum score of 0, indicating worst health, and a maximum score of 100, representing best health. A higher score indicates better functioning or well-being [2225].
Work-related variables
Patients were asked which profession was their last paid job. They had to explain what kind of status they had (manual worker, employee, civil servant or self-employed). Belgians who become ill not only obtain reimbursement of sickness costs, but are also entitled to benefits covering income losses. Under certain conditions they can, when no longer capable of working, rely on provisions of the National Institute for Health and Disability Insurance. As to sickness benefits, a distinction should be made between salaried persons (worker or employee), civil servants and self-employed persons (see Sickness benefit in Belgium, available as supplementary data at Rheumatology Online) [26] . These work-related data were used to determine the patient's position within the European Socioeconomic Classification (ESeC), which consists of eight classes. These classes can be reduced to three: working class, intermediate and salariat (see the European Socio-economic Classification for extra information, available as supplementary data at Rheumatology Online) [15, 2729] .
Willingness to undergo training
All patients were asked if they were willing to undergo training that could help them in finding and performing a new job. The following question was asked of those patients who were performing paid work at the moment of examination: 'Suppose you can no longer perform your current job, would you be willing to undergo training if that meant you would be able to work again, even if you had to do another job (possibly) with another employer?' The following question was asked of those patients who did not do any paid work: 'Would you be willing to undergo training if that meant you could go back to work, even if that meant you had to do another job (possibly) with another employer?'.
Statistical analysis
Mean and S.D. are given for normally distributed variables, whereas median and range are reported for skewedly distributed variables. Percentages were calculated for categorical variables. A univariate analysis was performed to compare the data for patients who had made a work transition due to health reasons and those who had not. Normally distributed variables were tested by means of an independent samples t-test. The MannWhitney U-test was used for variables with skewed distributions. For categorical variables, the chi-square Fisher's exact test was used. Multivariate analysis (binary logistic regression, enter method) was used to detect the variables associated with having made a work transition or not. Independent variables were selected for multivariate analysis and included in the model because of their clinical relevance and/or statistical significance in univariate analysis. In the next step, model quality was checked. For all analyses P < 0.05 was considered statistically significant. Statistical analyses were done with the statistical software package SPSS 15.0 (SPSS Inc., Chicago, IL, USA, 2006).
Results
Subjects
Between September 2008 and October 2009, 128 patients were followed up in the Scleroderma Clinic of the Ghent University Hospital. Ninety-seven of these patients were in the adult working-age population. Eighty-four consented to participate and were included in the study. Variables explaining work transition Table 3 gives an overview of all explanatory variables, which were assessed between patients with (Group A) and without (Group B) a health-related work transition.
Demographic variables
In Group B, there is a higher proportion of highly educated patients. Conversely, patients in Group A were more often moderately or poorly educated (P = 0.029). For all other demographic variables there was no statistical difference.
Disease-related variables
The median mRss differed significantly between the two groups, with the patients in Group A having a higher median mRss (5.50 vs 2.00, P = 0.049). Lung disease severity was also significantly higher in the latter group (2 vs 1, P = 0.027). Patients of Group A had a rather moderate involvement of the lungs, whereas the others had mild involvement. Those in Group A had a significantly higher median DAS (1.00 vs 0.50, P = 0.034) and a higher median disease duration in months (76.00 vs 32.00, P = 0.001). In none of the groups does the mean DAS (total group: 1.15, Group A: 1.41, Group B: 0.81) refer to active disease (DAS 5 3). For 22 patients we could calculate the disease duration at the moment of work cessation. This disease duration is very skewedly distributed, with median disease duration of 21 months (range 1424 months). Twelve patients were left out for this analysis. For 10 patients the disease duration at the moment of data collection seems to be shorter than the period at home due to SSc. The authors suppose one option to explain this is recall bias; namely, that patients have possibly mistaken the length of time that they are already at home. Two patients could not remember the onset of the first non-RP feature.
In both groups and for the total group of patients, the mean HAQ-DI score indicated no or mild functional impairment. These means are below the mean range for the HAQ-DI in SSc found in earlier studies. However, the difference between both groups was significant (median HAQ-DI: 0.63 vs 0, P < 0.001). The data show that RP, gastrointestinal problems, SSc in general and pain influence the activities of those in Group A more (P < 0.001). The sHAQ was also significantly different between the two groups (0.71 vs 0.15, P < 0.001). Moreover, patients in Group B had a better health status as operationalized by the SF-36 (82.00 vs 54.20, P < 0.001).
Work-related variables
A statistically significant difference was found for work status. The patients in Group A consisted of more workers (24/47, 51% vs 8/37, 22%), whereas employees were more represented in Group B (11/37, 30% vs 9/47, 19%). The majority of the patients in both groups were not self-employed and this percentage was significantly higher (P = 0.010) in Group A.
Willingness to undergo training
Patients who did not make any health-related work transition were significantly more willing to undergo training (P = 0.018).
Multivariate analysis of work transition data
In the multivariate analysis, one of the following was always included: fulfilment of the ACR criteria for SSc, the LeRoy and Medsger's classification subtype, skin involvement or the mRss. Given the strong correlation between the SF-36 and the sHAQ, only one of the variables was entered in the model to avoid multicollinearity problems [24] . The other variables were age, whether or not the patient had a partner, whether the patient had to take care of children (with or without a partner), educational level, DSS gastrointestional tract, DAS, disease duration in months and willingness to undergo training.
The eight models are represented in Results multivariate analysis, available as supplementary data at Rheumatology online. Regardless of the combination of variables, disease duration in months had a significant influence on the odds of having made a work transition due to health. The latter increased with a factor of 1.0101.013 (depending on the combination of variables) if the disease lasted 1 month longer. The odds of having made a work transition due to health increased by a factor of 7.8210.11 (depending on the combination of variables) when the score of the patient on the sHAQ increased by one unit (increased functional impairment). When the Except for age, median and range (minimummaximum) was given because of the non-parametric distribution of the variables; n (%) was given for categorical variables. Statistically significant P-values are given in bold. a VAS, score on three as necessary for calculation of sHAQ.
www.rheumatology.oxfordjournals.org score of the patients on the SF-36 increased by one unit, the odds of having made a work transition decreased by a factor of 0.94 (if the SF-36 is introduced into the model).
The quality of the models was good. The Nagelkerke R 2 for the models was good. The same can be said about the sensitivity (84.889.1%) and the specificity (74.377.1%). Moreover, no indication for multicollinearity was found.
Discussion
Previous studies have shown that SSc considerably influences the patients' ability to work. [30] Our study describes diverse employment changes that may occur in the career of patients with SSc. In the current study population, work participation was limited since 41% of the patients did not perform paid work due to health issues. In other studies, percentages of patients with SSc not participating in the labour force range between 18 and 61% [1, 46, 30, 31] .
Other research about work participation in patients suffering from rheumatic diseases shows that patients make other work transitions besides leaving their job [1012] . Work changes such as reducing work hours or changing jobs are strategies may be adopted to enable patients to continue working. Previous research into this topic shows that at least one-third of the patients reduced work hours or changed jobs. In our study, however, patients appear to leave the labour force instead of performing such work transitions. Given the general major relevance of having a paid job, it is useful to question patients about work participation, their work capacity and how they feel about it in a standardized manner at their yearly visit. Where possible we have to prevent patients from leaving the labour force. Moreover, the situation of patients can change, so long-term follow-up is required.
In our study, univariate and multivariate analysis were used to assess which variables were associated with having made a health-related work transition (leaving employment and having performed a work change) or not. Other studies only consider one category of work transition, namely leaving employment [work disabled or on (partial) sick leave]. This makes comparison of study results difficult. In accordance with other studies, educational level, disease duration and disability (as measured by the sHAQ) are associated with work ability [1, 6, 30, 31] . In our study, perceived health status measured by the SF-36 was associated with having made a work transition. This is in agreement with the study of Bé rezné et al. [30] , who found a similar relationship between perceived quality of life as measured by the physical component score (PCS) of the SF-36 and work disability. Nguyen et al. [6] also assessed the relationship with the SF-36, but they did not find any significant difference for patients on sick leave/disability pension. The percentage of self-employed patients was lower in the group that made a transition. This may be due to the specific situation of self-employed people in Belgium when they have difficulty continuing work due to health problems (see Sickness benefit in Belgium, available as supplementary data at Rheumatology Online) [26] . According to Nguyen et al. [6] , flexibility can be an important factor in remaining in the labour force, but it is not entirely clear what is meant by this concept. In our study, flexibility was described as the willingness to retrain oneself if it meant that the person could work again. We conclude that patients in our study were motivated to undergo training. This is an important prerequisite to re-integrate patients who are no longer able to perform their last job, but who can return to the labour force provided they are trained to do other work.
Across studies we see little standardization in terminology about employment changes that patients with SSc undergo. This lack of standardization makes it more difficult to compare and contrast different studies. The categories of work transitions proposed by Gignac et al.
[11] could be a good basis for standardization. Besides the categories we considered (work changes and leaving the labour force), they also focused on less permanent work transitions such as job disruptions and absenteeism (productivity loss). Comparison of studies is also complicated by the different social security systems applied in the countries examined. Examples include different levels of disability, other ages of (early) retirement and diverging assessment methods [32] . We also have to consider that data are often collected cross-sectionally, which makes it difficult to make causal inferences. Longitudinal research in SSc would therefore be interesting to be able to map work trajectories.
Furthermore, assessing patients by structured interviews, questionnaires, clinical examinations and other methods is not sufficient. A more patient-oriented approach may be helpful. This means that the personal meaning of work transitions and their potential predictors or causes have to be assessed from a patient's perspective. A qualitative methodology is best suited for this.
In the future it can also be expected that the International Classification of Functioning, Disability and Health (ICF) will play an increasingly important role in the evaluation of work capacity. In the area of social security, the first steps have already been taken towards applying the ICF [33, 34] .
Rheumatology key messages
. In patients with SSc, work participation is limited and the majority make a health-related work transition. . Demographic, disease and work-related variables and willingness to undergo training are associated with work transition. . It is clinically relevant to question patients about work participation and work transition. 
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